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Introduction: Recently our lab has discovered that coatings of carbon infiltrated-carbon nanotubes (CI-CNTs)
can be made to be anti-microbial. The potential for these CI-CNTs to be super-hydrophobic as well is of great
interest, as many medical devices need both characteristics in order to transfer fluid efficiently as well as decrease
the risk of infection. The following abstract focuses on methods to create coatings of CI-CNTs that are both antimicrobial and super-hydrophobic.
Materials and Methods: CI-CNTs were made via chemical vapor deposition after a thin iron growth catalyst
layer was deposited onto an alumina coated silicon wafer. The surfaces of the CI-CNTs were then imaged via
SEM after various infiltration amounts, and nanotube diameters and forest porosity were measured and noted.
The CI-CNTs were then made super-hydrophobic by vacuum baking for approximately 24 hours at greater than
250 degrees Celsius. Contact angle (CA) and tilt angle (TA) testing were then performed. When CI-CNT
samples were super-hydrophobic (CA of greater than 150 degrees, and TA of less than 5 degrees) and had the
same porosity and diameter sizes as previous anti-microbial samples, the samples were then tested for antimicrobial properties. Some earlier samples that did not have the same porosity and diameter sizes were also
tested for anti-bacterial properties.
Results and Discussion: Some samples have been fabricated with correct nanotube diameters and forest
porosity, and these have resulted in contact angles of greater than 150 degrees and tilt angles of less than 5
degrees. Bacteria growth testing is currently ongoing to confirm whether or not these samples are both bacteria
resistant and super-hydrophobic. It is currently being theorized that the amount of iron catalyst layer, infiltration
time, and the alignment of individual CI-CNTs determines whether or not a surface is super-hydrophobic and
anti-microbial.

Figure 1. As can be seen in the picture, a small droplet of water
beads up on top of a super-hydrophobic CI-CNT surface. Its
contact angle is greater than 150 degrees.

Conclusions: In conclusion, current bacteria testing will demonstrate whether or not the super-hydrophobic CICNTs are anti-microbial. The ability for CI-CNTs to become super-hydrophobic has been recently discovered
and characterized while in pursuit of making the CI-CNTs anti-microbial and super-hydrophobic. If positive
results are returned after current biofilm tests, then it will be established that an anti-microbial and superhydrophobic surface made out of CI-CNTs is possible. If the testing results in growth of bacteria on these
surfaces, then consideration for the chemistry changes made from vacuum baking will be investigated as well as
any other potential factors.

